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DIETZGEN 


for fast, accurate 
on-the-job sketches, 


DRAW IT WITH 


Now you can create dimensionally accurate “‘free- 
hand” sketches anywhere, anytime with Quikdraft 
. . . the new professional drafting pad. Quikdraft 
features Dietzgen’s famous drafting vellum printed 
with an accurately centered “no-print’”’ grid. The 
grid appears as light blue lines and serves as a 
convenient scale guide in creating all types of archi- 
tectural and engineering drawings. But because the 
grid will not reproduce, prints from your Quikdraft 
sketch show only the pencil drawn lines and letter- 
ing. Now with the aid of a straight edge, your free- 
hand sketches become finished detail drawings 
saving hours of tedious boardtime re-drawing rough 
sketches. 

Available in three standard sizes and your choice 
of 4x4, 8x8 and 10x10 squares to the inch grids, 
Quikdraft pads are stocked by your nearby Dietzgen 
Dealer. He is listed in the yellow pages under 
“Drafting Equipment & Supplies” ... see him 
today. EUGENE DIETZGEN CO., Chicago 14, 
Illinois. 


THE PROFESSIONAL DRAFTING PAD 


Clutkelrafe 


WITH NO-PRINT GRID SCALE GUIDE 
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“no-print” grid scale guides... 
4x4 8x8 10 x 10 


Double flap construction pro- 
vides 4-corner protection... 
no soiled or dog-earred cor- 
ners. Under-flap provides a 
firm, smooth drawing surface. 
Dietzgen Redi-reference con- 
version tables are a bonus 
feature with every Quikdraft 
pad. Saves time, saves errors 
when making calculations on 
the job, 


Extra-heavy back gives Quikdraft pads 
extra support... it’s like having a 
portable drafting board on the job. 
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NEW ! - 
Aen 
RULER 


draw curves... any radius 
from 634” to infinity 


fast, accurate 


As easy as using a 
straight-edge. 


NOW, one single, easy-to-use instru- 
ment for drawing curves beyond com- 
pass reach. Offers a greater variety 
than a complete set of highway curves. 
_.. AT LESS THAN ONE-TENTH 
THE COST. For information, write: 

HOYLE ENGINEERING CO. Dept. GS 


Barstow, Calif., Dist. Inquiries invited. 


COME TO BOOTH 176 


We're showing 2 new files that hang 


‘em or roll ‘em . . . but good! 


Letters 


A Drawing by Any Name 


Sirs: 

In the article “Drawing Titles Ac- 
cording to MIL-STD-28” (Graphic 
Science, October, 1961), Mr. Morti- 
mer has well stated the difficulties in 
attempting to follow this standard. 

It is true that Federal Cataloging 
Handbook H6-1 is “not utopia,” but 
when used as a guide for giving 
titles to non-H6-1 items, it serves a 
very good purpose and is a far better 
method than trying to follow MIL- 
STD-28. We have been using H6-1 
in this manner for over five years and 
find it very adequate. 


C. L. WHITE 
Federal Cataloging Unit Head 


Lear, Inc., Instrument Div. 
110 Ionia Ave., N.W. 
Grand Rapids 2, Mich. 


Cost Control 


Sirs: 

I want to thank you for sending 
me the Graphic Science publication 
which is highly useful in our daily 
work. 

At this time I also want to take 
the opportunity to compliment you 
for the high class of authors you have 
for your excellent articles. One of the 
best and most brilliantly written was 
the article“ Cost Control in the Draft- 
ing Room” by E. R. Wattsjer, pub- 
lished in the October issue of your 
magazine, and which has been most 
helpful to our drafting department. 

I wish you good luck in your work 
in the future, and in my opinion this 
should be no problem with the high 


standard of your magazine. 


Erm A. ATTERLING 


Chief Telephone Engineer 
Kellogg Manufacturing Co. 
Scott & Davis Sts. 

Corinth, Miss. 


Sirs: 

I read with a great deal of interest 
the article “Cost Control in the Draft- 
ing Room” by E. R. Wattsjer of the 
Joy Mfg. Co. in your October issue. 
His many comments in this article 
are well founded. One can tell from 
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this article that he is a man with a 
great amount of experience. 

While I enjoy reading your articles 
each month, ones on this subject are 
of most interest to me. 

I am looking forward to seeing 
similar articles in future issues. 


W. ALBRECHT 


Brooklyn Prod. Engr. Dept. 
American Machine & Foundry Co. 
5502 Second Ave. 

Brooklyn 20, N. Y. 


Draftsmen’s Society 


Sirs: 

Several months ago you published 
an excellent article on the need for a 
Professional Drafting Society. There 
have been, as you indicated, many 
attempts to formulate such a group 
and all have for various reasons 
failed. It is not my intention to dis- 
cuss those failures, but to announce 
the formation of a group of clubs 
born of the failure of one prior or- 
ganization. 

From the ashes of the aforemen- 
tioned group that originated seven 
years ago, there now has emerged 
a concept dedicated by and _ for 
draftsmen. 

We welcome all inquiries as to our 

organization. We welcome all groups 
that are already formed, and we 
would be more than happy to com- 
municate with them about affilia- 
tion. We are glad to exchange all our 
material and ideas. 
_ We stand ready to assist any who 
might desire to start a club under 
our standards, and will give what- 
ever necessary advice and program- 
ming is needed to put such a club 
on a good firm foundation. 

Please address inquiries to the ad- 
dress below. 


THEODORE S. Gonrs 
Director 
Professional Draftsmen’s Society 
POeBoxuwst 
Oklahoma City, Okla. 
ee 
Your comments are welcome. Ad- 


dress your letters to Editor, Graphic 
Science, Wilton, Conn. 


—__—_—_————— 
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Microfilm copy of Gatling Gun drawing (1862) reproduced on new 
Kodagraph Projection Film, Estar Base. Original in U. S. Patent Office. 


Big Blowup from microfilm! 


New Kodagraph Projection Film, Estar Base, 
produces change-in-scale intermediates that 
will stand up under the heaviest use in drafting 
room or print-room. 


Blowups from microfilm—or reductions of 
drawings and maps—are remarkably sharp 
and clean on a whiter base that has a “‘built- 
in” longer life. 

Production is easy. This new high-contrast, 
quick-processing film can be exposed in en- 
larger, projection printer, process camera... 
and handled with “1A” safelight. Wide lati- 
tude all but ends make-overs. 

See this versatile new Kodagraph Film— 
and the others in the new Estar Base line: 
Kodagraph Contact Film; Kodagraph Auto- 
positive Film. 
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All combine reliable Kodak emulsions on the 
new Estar Base—highly translucent, durable, 
and dimensionally stable, with excellent matte 
surface on both sides for easy drafting. Avail- 
able in standard drawing sheet sizes and in 
rolls up to 52 inches wide. Call your local 
Kodagraph Dealer, or write Eastman Kodak 
Company, Graphic Reproduction 
Division, Rochester 4, N. Y. 


REPRODUCTION FILMS 
for better line-for-line 
reproduction 
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‘Lez VISUAL COMMUNICATIONS 
Congress, in its fifth year, meets 
in Los Angeles on December 2, 3, 4, 
and 5. It is well known as the best 
display ground for quality equip- 
ment, techniques, and supplies, and 
this year it will attract more than 
8,000 quality executive personnel in 
administration, reproduction, design, 
and documentation from every state 
in the union, as well as Canada, 
Mexico, South America, Europe, and 
Asia. 

The Congress will be of three-fold 
interest to us in the drafting and re- 
production field. Jointly sponsored 
by the Society of Reproduction Engi- 
neers, the American Institute for De- 
sign and Drafting, and the American 
Records Management Association, its 
program includes a technical session 
with panel discussions on various 
subjects of vital interest in the field; 
the annual national meetings of the 
three societies; and the exhibitions 


Notes & Comment 


by manufacturers and distributors of 
products related to drafting and re- 
production. 

Graphic Science plans to be there 
of course, and we are hoping to see 
many old friends, and make many 
new ones, at our booth—#223. See 
you early in December. 


Microfilming Seminars 


Or SESSIONS covering an ex- 
planation of available microfilm- 
ing techniques, analysis of new mili- 
tary regulations on microfilming, and 
demonstration of microfilming sys- 
tems and procedures will be con- 
ducted by Hanley L. Riess, Engineer- 
ing Coordinator of Litton Industries, 
Inc., Potentiometer Division. The 
seminar is scheduled to appear in Los 
Angeles on December 1, Denver on 
December 4, Cleveland on January 
18, and Chicago on January 19. For 
complete information on the pro- 
gram, write Industrial Education In- 
stitute, 221 Columbus Ave., Boston 
16, Mass. 


Do Photodrawings 
Stifle Creativit y$ 


HE NOTION that photodrawings 

curtail creative talent is categort- 
cally rejected in the latest issue of 
The Kodak Compass. 

Photodrawings, the 12-page article 
emphasizes, supplement rather than 
replace ordinary engineering draw- 
ings by eliminating much of the te- 
dious, time-consuming redrafting in- 
volved in making changes. The ar- 
ticle points out that the photodraw- 
ing concept, although not new, is just 
beginning to take hold, and_ that 
future applications are limited only 
by the imagination. The article gives 
a comprehensive report on the photo- 
drawing process—what it is, its pur- 
pose, its advantages as a time- and 
money-saver, and how it is accom- 
plished. 

The Kodak Compass is published 
three to four times a year and deals 
primarily with the “how-to” phase of 
industrial reproduction. Copies may 
be obtained free by writing Eastman 
Kodak Co., 343 State St., Rochester 
AS INERYS 


IS YOUR FILE OF 


NEW! FOR THE FIRST TIME 


AN INSTRUMENT & SYSTEM 
THE KIDJEL \, 4 that. A, 


® Determines Beautiful Proportions 
® Minimizes ‘Eyeballing” 
® Helps Create Spatial Harmony 


WITH ® Introduces New Geometric Concepts 
TEXTBOOK 


$25.00 @ EASILY @ QUICKLY © ACCURATELY 


The Kidjel CALI-PRO is a Caliper for Proportions 
—incorporating a newly discovered universal ratio 
which enables a designer, in any modern or classical 
design field, to achieve the beautiful proportions 
in the same manner, and with the same results, as the 
Greeks were able to achieve, 2,500 years ago, in 
the height of their Golden Age of beautiful designs. 


pate goa ps Locates Design Composition Elements 


Let us tell you more about it—no obligation on your 
part—to the first 500 inquiries, we shall award a $10.00 
Bonus Certificate which can. be applied on any future 
purchases of the CALI-PRO from us. 


Already in use by more than 40 industrial design activities! 
Write to . 
KIDJEL-YOUNG 


DEPARTMENT 1 
1012 Piikoi St. © Honolulu 14, Hawaii, U.S.A. 


DISTRIBUTOR AND DEALER INQUIRIES WELCOMED. 


GRAPHIC SCIENCE ISSUES COMPLETE? 


Order Back Issues Now 


Don't miss important technical features which 
would help you in your work. Order your missing 
issues now. We have a limited supply of back 
issues available at $1.00 each. Send us a note 
designating the issues you want. If check or 
money order accompanies your request we will 
pay postage costs. 


BOUND EDITION OF 
GRAPHIC SCIENCE 


$25.00 each 


Handsome bound edition of Volumes 1 and 2 
together (October 1959 to December 1960) is 
now available. If you would like to have one of 
these valuable editions for your permanent library, 
they are available at $25.00 each. Send a check 
or money order with your request and we will pay 
the postage costs. : 
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Wilton Center e Wilton, Connecticut 
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ALLMARS - ALL TOPS 


....all imported from West Germany, made to meet the highest standards of professionals. 


J.S. STAEDTLER., INC. 
Mars products are available at better engineering and drafting material suppliers everywhere. HACKENSACK, NEW JERSEY 
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Flies 3 1 cad PER ED CORN Sa 


11x 1000. 


... at a fraction of the usual redrawing time and cost! Now you can 
transform tired-out, tattered originals into crisp, legible drawings again. 
You can do it quickly and easily, too, without costly, tedious redrafting— 


E. |. du Pont de Nemours & Co. (Inc.) 
Photo Products Department GS 12 
Wilmington 98, Delaware 


simply by making ‘‘second originals’? on Du Pont CRONAFLEX® Direct In Canada: Du Pont of Canada, Ltd., Toronto 
Positive Film! dees - a Oieck 
Drawings wrinkled and dog-eared from repeated handling .. . yellowed pveeendiee Pail PLIST me 
d dirty with age? CRONAFLEX makes them like new again, adding the ue paptibietaes tee LUE Boe 
an y ge: a : & he 8 Positive Film plus detailed information on 
extra benefit of durability! And you can do the whole job in a single, easy 


the entire CRONAFLEX line. 


step because CRONAFLEX Direct Positive Film requires no negative! Modi- 
fications can be made at any time, thanks to its excellent drafting surface. 
Direct Positive is just one of Du Pont’s complete line of CRONAFLEX Engi- 


neering Reproduction and Drafting Films. To learn more about these ae 

products and how they can make your operation more efficient, clip and ; 

mail the coupon today. ON ee 
Address 
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True Position Dimensioning Explained 


Many companies are missing the benefits of this 


method of dimensioning because of a misconception 


that it is complicated to use and interpret 


RUE POSITION dimensioning may 

be defined as a method which 
tablishes the theoretically exact 
cation of features by the use of 
toleranced dimensions. A tolerance 
then given stating the amount that 
ich feature may vary from the true 
)sition. 
Although true position dimension- 
g has come into fairly widespread 
e in recent years, there still seems 
_be a tendency on the part of some 
ctions of industry to regard its use 
ith suspicion, if not actual distrust. 
he military, on the other hand, 
cognizing the many advantages in- 
rent in the use of true position 
mensioning, have been instrumen- 
1 in effecting its use on military 
mtracts that include preparation of 
ineering drawings. MIL-STD-8 
3)—Dimensioning and Tolerancing 
votes considerable attention to 
ue position dimensioning and _ its 
terpretation. 
Possibly some of the reluctance to 
cept true position dimensioning is 
e fault of some of its proponents. 
any of the published items on this 
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by W. L. Wein 


topic give the impression that here 
is an exotic type of dimensioning, 
complicated both in use and _ inter- 
pretation. Nothing could be further 
from, the truth. 

True position and coordinate di- 
mensioning are actually very similar. 
Both are derived in basically the 
same way, making use of the allow- 
ance between mating parts. Coordi- 
nate dimensioning does have several 
disadvantages, however, that are 
eliminated by using true position. 
The advantages of true position will 
be discussed later. 

Standard coordinate and angular 
dimensioning usually state the de- 
sired dimension with the applicable 
tolerance adjacent to the dimension. 
There is an ideal dimension that the 
designer would prefer to have held 
perfectly if possible. Since this is not 
possible, we have a tolerance. Thus 
with a 2.00 + .010 dimension be- 
tween two points the ideal, perfect, 
or true dimension is 2.00. This ideal 
dimension is the one specified in true 
position dimensioning. 

Except for circular features, there 
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are only three differences between 

standard and true position dimen- 

sioning. 

They are: 
1. In true position dimensioning 
the tolerance is not given adjacent 
to the dimension. Each dimension 
should have the word “basic” writ- 
ten under or to the right of it to 
indicate that it is a true position 
dimension. The tolerance is then 
given either in a note or in a block 
with the symbol for true position. 
2. In true position dimensioning 
the tolerances are not cumulative 
as they are in other types of di- 
mensioning. The basic or true 
position for each feature is given. 
The tolerance stated in the note 
or block specifies the amount that 
each feature may move from its 
true position. 
3. The geometry involved in es- 
tablishing the true position is 
perfect. All lines drawn perpen- 
dicular to one another and used 
to establish the true position of a 
pattern are interpreted to be at an 
angle of 90° + 0°. 


FIGURE | 
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4 SLOTS EQUALLY SPACED 
LOCATED AT TRUE POSITION 
WITHIN .O16 WIDE ZONE 


45° BASIC 


vy. SLOT AT TRUE POSITION 
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FIGURE 2 


i 250 + ..012 DIA 


FIGURE 3 
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All tolerances specified in connec- 
tion with true position tolerancing 
are totals. Fig. 1 shows the location 
of four slots in true position. 

Fig. 2 shows the tolerance zone for 
the center line of each slot. It should 
be noted that the true position toler- 
ance is for angular location only. The 
distance from the center or edge of 
the piece to the slot may be given as 
a standard toleranced dimension. 

Next let us consider dimensioning’ 
circular and cylindrical features by 
true position methods. Fig. 3 illus- 
trates the major difference between) 
coordinate dimensioning and __ true’ 
position dimensioning of circular 
features. 

The tolerance zone for the center} 
line or axis of the hole shown in Fig., 
3 is given in Fig. 4. 

It may be seen at once that the: 
largest permissable variation for this; 
tolerance zone would be across the: 
two diagonals. Elementary calcula-; 
tion will reveal the variation to be 
.028. This indicates that we are al- 
lowing a variance of .028 acrosst 
diagonals, but only .020 vertically; 
and horizontally. The evident incon-: 
sistency provides the basis for thes 
circular true position tolerance zone., 
If .028 tolerance can be allowed! 
across diagonals, there is no reasonf 
why it cannot be allowed in alll 
directions, as in Fig. 5. 

For cylindical features the circular 
tolerance zone will allow 57% greater 


‘tolerance than the square tolerance: 


zone and will permit the use of sim-. 
ple receiver gages to inspect for the: 
least favorable assembly condition. 
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' FAsTENING’ ARRANGEMENTS 


Goa US NOW consider in detail the 

calculation of true position toler- 
ances in fastening members together. 
This is basically a consideration of 
mating parts (pins or screws and 
their clearance holes) and represents 
a major use of true position dimen- 
sioning. There are other applications 
and the approaches described here 
may be applied generally. 

In general there are two types of 
fastening systems used to connect or 
join parts. One type has a clearance 
hole in all clamped members with 
screws or bolts accomplishing the 
clamping. This is usually called a 
floating fastener arrangement. The 
other type of fastening system has 
tapped holes in, or threaded studs 
projecting from, one of the clamped 
members, with clearance holes in the 
other members. This is called a fixed 
fastener arrangement. 

The maximum material condition 
of both the fastener (screw, pin, or 
bolt) and the clearance holes in the 
members to be fastened should be 
used in calculating true position tol- 
erance. Maximum material condition 
is the most amount of material—that 
is, the largest pin diameter and 
mallest hole diameter. Use of the 

“maximum material condition in cal- 
culating tolerance will assure the 
parts fitting together even at the 
worst possible conditions. 

True position tolerance for a float- 
ing fastener arrangement (both 
members with clearance holes) may 
be calculated using the following 
formula for each member. 

XXX dia—Maximum material 
condition (MMC) of hole 
Less—.YYY dia—Maximum material 
condition (MMC) of fastener 
.ZZZ dia.—True Position 
Diametral Tolerance 


If all clamped members have the 
same size clearance holes at MMC 
for the fastener, the true position 
tolerance would be the same for each 
member. 

_ It is very important to note that 
this true position for each member 
‘may be totaled for two parts being 
‘clamped, and this total true position 
‘tolerance may be divided between 
the two clamped parts as best suits 
the particular situation. 

_ An example will best illustrate this 
formula. To find true position toler- 
ances for a floating fastener arrange- 
ment with 2 members: 
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FIGURE 5 


.210 + .013 DIA 
4 HOLES 


i 2.00 


FIGURE 6 


Bolt two plates together, with 
clearance holes in each plate. The 
plates shall be fastened with four 
#10 screws on 2” centers. Dimen- 
sion the holes in each plate using 
true position. For clearance holes 
use .210 + .018 dia. 


Using the formula above we ob- 
tain the true position tolerance for 
one member. 

210 dia—MMC of clearance hole 
Less—.190 dia—MMC of #10 screw 

020 dia.—true position tolerance 
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Since both plates have the same 
size clearance holes, the end plate 
has a true positional tolerance of 
020 for each of the four holes. Thus 
a total true position tolerance avail- 
able to the plates is: 


Plate No. 1—.020 dia. 
Plate No. 2—.020 dia. 


.040 dia.—total tolerance 
available 


This .040 dia. total tolerance may 
be divided between the two plates in 


1] 


2.00 210 + .013 DIA 


4 HOLES 


2.00 BASIC 


FIGURE 7 
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any manner desired. If there were 
no unusual circumstances, the toler- 
ance of .020 dia. would be given the 
holes in each plate. 

Assuming that the tolerance was 
divided equally, each member would 
be dimensioned as shown in Fig. 7. 

A check to ascertain that the two 
numbers can be assembled at the 
worst possible condition may be made 
as shown in Fig. 8. Holes are at 
MMC (.210 dia.). 

It is apparent that #10 screws 
(.190 dia. MMC) will fit through 
holes of both members at the ex- 
tremes of tolerance. Proof that the 
total true position tolerance may be 
divided between the two numbers in 
any manner desired may be shown 
by the following. Using the same 
holes and screws as shown in Fig. 7 
the total available tolerance as shown 
above is .040 dia. 

Member #1 will be given true 

position tolerance of .028 dia. 

Member #2 will be given true 

position tolerance of .012 dia. 


Total available tolerance .040 dia. 

It has been shown that two mem- 
bers in a floating fastener arrange- 
ment may have the total true posi- 
tion tolerance divided between them 
in any manner desired. When cal- 
culating true position tolerance for a 
floating fastener arrangement of more 
than two plates, it is not true that 
this total true position tolerance may 
be divided in any manner desired as 
is the case with two plates. The total 
true position tolerance must be 
divided so that the total true posi- 
tion tolerance between any two of 
the plates does not exceed the maxi- 
mum calculated for these two plates. 

For this reason, with more than 
two plates in a clamping arrange- 
ment, it is usually desirable to as- 
sign the tolerance calculated for each 
plate to that plate and not reassign 
tolerances. 

True position tolerance for a fixed 
fastener arrangement (one member 
with clearance holes, the other 
tapped or has studs) may be calcu- 
lated using the following formula for 
the member with clearance holes: 

XXX dia.—Maximum material 
condition (MMC) of hole 
.YYY dia.—Maximum material 
condition (MMC) of fastener 


.ZZZ dia.—True Position 
Tolerance 


In the case of a fixed fastener, 
there is no true position tolerance 
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154 + .013 DIA 
4 HOLES 


een 6-32 NC-2B 
4 HOLES 


4.00 
BASIC 
FIGURE 10 
HOLE DIA 
~ LARGEST ALLOWANCE 
available for the tapped member it- | 
self, since there is no clearance hole 
MMC 


with allowance. The true position 
tolerance calculated for the member 
with clearance hole (as above) is 
the total available tolerance and must 
be shared with the tapped member. 
As stated in the case of the float- 
ing fastener, the total true position 
tolerance may be divided between 
the two clamped parts as best suits 
manufacturing needs. Generally, the 
true positional tolerance on the mem- 
ber with the tapped holes should be 
larger than the tolerance on the 
member with clearance holes be- 
-eause of the difficulty of holding 
close tolerances between tapped 
holes. 
_ Problem—Finding the true posi- 
tion tolerances for a fixed fastener 
“arrangement (2 members, 1 with 
tapped holes): 
Two machined members are to be 
clamped together. One member is 
tapped for four #6 screws on 4” 
centers, the other member has 
clearance holes. Dimension the 
holes in each member using true 
position. 
- For clearance holes in the one 
_ member use .154 + .013 dia. 


Using the formula for fixed fast- 
ener arrangements stated in the 
“above paragraphs, we obtain the 
available true position tolerance. 
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-XXX DIA. DISTANCE OF PRIMARY 
CONSIDERATION (MUST BE SUFFICIENT 
TO ALLOW PASSAGE OF SCREW) 


FIGURE Il 


.154 dia—MMC of clearance hole 
.138 dia. —MMC of #6 screw 


.016 dia. Total True Position Toler- 
ance 


This .016 dia. true position tolerance 
must be shared between the two 
clamped members. Since it is more 
difficult to hold a close tolerance on 
a tapped hole, the tapped holes 
should generally be given 60-70% of 
the available tolerance. The exact 
distribution will have to be divided 
based on the particular design being 
dimensioned. 


Total tolerance available .016 dia. 
Use—for the tapped member— 
.010 dia. 
for the 
.006 dia. 


clearance holes— 
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Thus the members will be dimen- 
sioned as shown in Fig. 10. 

If three or more parts are clamped 
together (one with tapped holes), 
the total true position tolerance be- 
tween any member with clearance 
holes and the tapped member can- 
not exceed the true position toler- 
ance available for that member with 
clearance holes. 

From the formulas and examples 
it may be seen that enlarging the 
clearance hole will result in a larger 
available true position tolerance. 

The true position tolerances that 
have been calculated in the preced- 
ing examples were calculated when 
the features (in this case clearance 
holes) were at their maximum mate- 
rial condition. This worst condition 
must be assumed since there is no 
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COMPARISON CHART 


TRUE POSITION DIMENSIONS TO COORDINATE DIMENSIONS 


/ 006 .008 oOl0. ola 


| H | 
| 45° | DIAGONAL 
| ! 


.040 


.036 


.032 


.028 


.024 


.020 


TRUE POSITIONAL TOLERANCE 


.002 .006 O1IO O14 .O18 
DIAMETER 


guarantee that the holes drilled in 
the actual members will not be as 
small as possible within the tolerance 
given. Usually the primary concern 
is that the members being clamped 
will allow the required bolt or screw 
to pass through their clearance holes. 
Therefore, as the clearance holes in 
the actual parts depart from maxi- 
mum material condition, additional 
locational tolerance is permitted. Such 
added tolerance is equal to the dif- 
ference between maximum material 
condition and the actual size of the 
holes. This is one of the most import- 
ant advantages in using true position 
dimensioning. 

This condition is shown pictorially 
in Fig. 11. As the two clearance holes 
increase in size or depart from MMC, 
additional displacement of the holes 
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BILATERAL TOLERANCE 
O14 


FIGURE 12A 


is allowable and the .XXX dia. would 
still be maintained. 

A simple receiver gage will auto- 
matically take this additional toler- 
ance into account, and for some time 
the general opinion was that true 
position tolerancing could only be 
used in conjunction with gages. 
While it is true that gages do facili- 
tate the inspection of features located 
in true position, it is by no means an 
absolute necessity to have gages be- 
fore true position tolerancing can be 
used. There are many times when 
the advantages of true position di- 
mensioning justify its use when there 
are no gages to check the part. Fig. 
12A illustrates a conversion chart 
that may be used to inspect a part, 
using a coordinate dimensional check 
and then converting to true position. 
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An example is also shown demon- 
strating its use in Fig. 12B. Several 
other conversion charts and methods 
are currently in use, all of them quite 
satisfactory. 

In the majority of cases, more toler- 
ance is allowable from the datums 
locating a group of holes in true 
position than can be permitted be- 
tween the holes themselves. Coordi- | 
nate dimensions with tolerances are _ 
then given from the datums to the | 
group of holes. It must be remem- 
bered that this dimension with toler- 
ance is not actually locating the holes 
in the part, but establishes a toler- 
ance zone for the true position cen- 
ters. An example, shown in Figs. 138A 
and 13B, best illustrates this prin- 
ciple. 
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The .550 + .02 dimension estab- 
lishes a tolerance zone within which 
the true centers of the true position 
tolerance zones must be. The geom- 
etry involved in establishing these 
true centers is perfect so that the 
relation of actual holes in the part 
i (assuming they are within specified 
tolerance), one to the other, will al- 
ways be within the true position 
tolerance. One possible condition of 
the tolerance zones for the four holes 
is shown in Fig. 13B. 

A careful study of Fig. 13 will 
show that it would be possible for a 
hole in the actual piece to be within 
AT5 of the edge or within .525 of 
the edge and still be acceptable. 

The sides of the example in Fig. 

13B have been numbered for identi- 
fication. Referring to the dimensions 
shown in Fig. 13A it is apparent that 
the two datums used in locating the 
four holes are at sides 1 and 4. 
Where the datums are obvious they 
need not be specified and are usually 
known as implied datums. In Fig. 
13A the only implied datums are 
sides 1 and 4. While it is possible for 
sides 2 and also 3 to be specified as 
datums, they are never implied 
datums. When it is desired to specify 
datums, the datums __ themselves 
should be indicated on the drawing 
shown in Fig. 14. 
When specified in Fig. 14 the 
datums must then be referred to 
within the true position control block 
as shown in the same figure. 

When datum C is specified in Fig. 
14, the requirement is that the four 
holes must not only be parallel to 
datums A & C within the .010 dia. 
true position tolerance for their en- 
tire length, but must also be per- 
pendicular to datum C within .010 
for their entire length. 


Six ADVANTAGES 


HE DESCRIPTIONS, definitions, and 

examples illustrated here have 
given a brief explanation of true po- 
‘sition dimensioning. There are many 
‘companies today who could be real- 
izing the benefits of this method of 
dimensioning, yet are reluctant to 
adopt it. To the responsible individ- 
‘uals within these companies, we sub- 
mit the following advantages of true 
position: 
1. For cylindical features (holes, 
bosses, etc), the circular tolerance 


zone will allow 57% greater manu- 
facturing tolerance than a square 
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.385 MEASURED DIA. 


.380+.010 DIA 
-o- 006 1a] 
DRAWING ACTUAL PART 
FIGURE |12B 


The actual part varies horizontally from the basic dimension .002 

The actual part varies vertically from the basic dimension .004 

Read .002 on the upper bilateral tolerance and .004 on the side bilateral tolerance of 
the chart. (The readings may be interchanged. It makes no difference which reading 
is on top or side). Follow both readings until the lines meet at one point. 

The actual location of the hole may be read on chart as true position within .009 dia. 
Since the measured diameter is .385, additional tolerance is available. 

Formula for additional tolerance as hole departs from maximum material condition: 


Actual dia. of hole — .385 
MMC of hole = SEY 


.005 additional tolerance 


.006 dia. 
.005 additional tolerance 


.011 dia. total true position tolerance available for hole. 


Drawing gives 


Since the actual hole is in true position within .009 it is acceptable. 


.154+ .013 DIA 


O10 DIA 


FIGURE I3A 
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O10 DIA. TOL.ZONE FOR EACH OF FOUR HOLES 

THESE ZONES MAY VARY WITHIN THE .04X.04 

ZONES, AS LONG AS RELATIONSHIP ONE TO THE 
\ OTHER |S MAINTAINED. 


FIGURE I3B 


50+ 02 


FIGURE 14 


TRUE POSITION 
TOLERANCE ZONE 


COORDINATE -0O7 


TOLERANCE ZONE 


.005 


FIGURE 15 
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tolerance zone and will permit the 
use of simple receiver gages to in- 
spect for the least favorable as- 
sembly condition. (Fig. 15). 

2. The exact total permissible tol- 
erance for each hole is immediately 
evident; there is no accumulation 
of tolerances from hole to hole. 

3. Extensive use of fixed type re- 
ceiving gages is not a prerequisite 
to derive the benefits of true posi- 
tion dimensioning. By the use of a 
simple conversion chart (see Fig. 
12) the coordinate measurements 
can be made on the actual part 
and converted to true _ position 
equivalent. 

4, True position merely utilizes 
the permissible diagonal tolerance’ 
of coordinate dimensioning, and 
allows this same tolerance in all 
directions. 

5. The true position requirement 
is at maximum material condition. 
Therefore, when the feature is at 
other than its maximum material 
condition, but within its limits of 
size, additional locational tolerance 
is permitted. This additional toler- 
ance is equal to the difference be- 
tween MMC and the actual size 
of the hole. 

6. The allowable tolerance zones 
for mating parts is much simpler 
for draftsmen to calculate when 
true position is used. 
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Evaluating Electrical Construction Drawings 


Getting drafting economies without losing 


needed information requires a careful ex- 


amination of the function of the drawings 


M* ARTICLES and _ publications 
today discuss the theories of 
drafting cost reduction. We hear of 
functional drafting and simplified 
drafting, and of the methods drafting 
supervisors are using to effect these 
changes. A spirit of housecleaning is 
being felt in drafting rooms every- 
where, and this is as it should be, for 
certainly this tradition-bound field 
has developed many frills which need 
to be swept away. However, as with 


by Charles W. Snow 


many housecleaning campaigns, we 
should be careful to see that some- 
thing of value doesn’t get swept up 
in the dust. A happy medium is the 
hope of the drafting room campaign- 
ers and this can only be accomplished 
by wise and discerning people. 

At Jackson & Moreland, Inc., a 
Boston firm of consulting engineers, 
we too have been striving to reach 
the happy medium. In the electrical 
division when a new project is initi- 


ated, and a drawing list is prepared, 
Wwe examine first the need for each 
and every drawing. This requires 
careful thought because _ electrical 
drawings for a construction project 
must fulfill more needs than the ob- 
vious one of furnishing the design by 
which to build. Reduced to four sim- 
ple categories, they must (1) develop 
the engineering concepts and keep 
them current, (2) inform the client 
of the project development for ap- 
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FIGURE 1. One-line diagram incorporates basic engineering thinking. 
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proval, (3) provide material pro- 
curement data, and (4) furnish con- 
struction design and detail to the 
builders. 

After a list is developed, the pro- 
posed drawing content is examined 
closely to see if drafting economies 
can be realized before drafting be- 
gins. We ask ourselves if more than 
one function of the electrical design 
can be combined onto one drawing; 
if we can draw some elements in free- 
hand form rather than as finished 
drawings; what can be typed rather 
than hand lettered; what can be re- 
produced from previous work or other 
division work; and what can be ade- 
quately covered in a_ specification 
rather than by drawing. With an ap- 
proach such as this and with these 
views in mind, we can measure the 
value of our electrical drawings. 

Essentially, electrical drawings can 
be arranged into neat groups which 
dovetail nicely with the construction 
schedule. Each group generally stands 
by itself and doesn’t depend on others 
for construction. 


Onr LINE AND ELEMENTARY 
DIAGRAMS 


le ONE-LINE diagrams portray 
the elements of the system power 
circuit with the protective relaying 
and metering embodiments (See Fig. 
1). This is the grass roots electrical 
engineering thinking and the bible 
upon which the job is built. Perhaps 
these could be scratched out in rough 
form to put the engineers’ thoughts 
down on paper, but engineering is a 
team effort requiring designers and 
draftsmen who need this data in up- 
to-date form in order to forward the 
design. Probably no drawings are re- 
ferred to as often during the course 
of a job as the one-lines. These 
drawings, too, can transmit to the 
client the basic schemes contem- 
plated for his approval. Surely these 
drawings must be included in the set 
for any large job and be drawn in 
sufficient detail to record the engi- 
neering development. 

Following closely the one-line dia- 
grams are the elementary diagrams or 
schematics. These are a natural tran- 
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sition from the one-lines for they de- 
velop all the detail wiring (See Fig. 
2). They tell how many wires are 
needed from one point to another, 
how many contacts are required on 
various devices, how the circuit 
works, etc. In addition to furnishing 
wiring data for developing the de- 
sign, they are often used to inform 
vendors of equipment how _ their 
product is to be wired. These are 
generally drawn in freehand form on 
double-letter-sized sheets which have 
a non-printing grid lined into them 
to promote a neater drawing. A con- 
siderable drafting saving has been 
realized here, but the need for these 
drawings is vital. They continue to 
serve after construction as well, since 
they provide detail data for checking 
the wiring during maintenance work 


throughout the life of the plant. 


PHYSICAL INSTALLATION DRAWINGS 


T HE SECOND GROUP of drawings are 
those necessary for installation of 
equipment and materials. 
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FIGURE 2. Schematics are used to develop detail. 
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CONDUIT & WIRE SCHEDULE 


FIGURE S 


FIGURE 3. Conduit and wire schedules give specifications and routing. 


The drawings included in this group 
are: 


. Grounding 

Duct line 

. Conduit, tray, and bus 

. Lighting 

. Bills of material 

These drawings need to be scheduled 
to coordinate with the field schedule 
so that installation of the raceway 
systems, etc., will progress with the 
project from the ground up. What 
are the pros and cons of dropping 
some of these drawings? 

_ Perhaps, for instance, the contrac- 
tor could be instructed to “ground 
all equipment in accordance with the 
National Electrical Code,” and the 
grounding drawings could be scrap- 
ped. This would be an easy way to 
shift some of the cost away from en- 
gineering, but isn’t the contractor 
going to have to decide the size of 
grounding conductors, what equip- 
ment to ground, where to run the 
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ground wires, where to terminate 
them, etc.? And in many instances, 
there isn’t time to wait for answers 
to these problems in the field. Con- 
crete is being placed and the ground 
wires must be located. Certainly de- 
tails of grounding circuits can be 
overdone, but the theory of abandon- 
ing such drawings for a stock phrase 
inserted in a specification is risky. 

Duct line drawings design the 
routing and grouping of the under- 
ground conduits either in the plant 
yard or in the interior of the build- 
ing. The data shown on these draw- 
ings require close coordination with 
all other services involved in the 
project. Careful planning is abso- 
lutely necessary to assure that inter- 
ferences will not occur. The problem 
of drainage and pulling-in of the 
cables must be thought out clearly. 
Short cuts here could result in costs 
far exceeding the cost of the draw- 
ings, although many times the gam- 
ble has been made and won. 
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Conduit, tray, and bus drawings 
detail the sizing and routing of the 
raceway system. Here again, the 
problem of coordination with other 
trades is essential. Perhaps a table 
listing the conduit runs could be con- 
cocted in lieu of detailed design. The 
contractor could be left to chose his 
own routing to the most economical 
advantage, but the chances of run- 
ning into interferences are high, and 
the cost of relocating the conduits or 
tray even higher. 

Lighting can be treated in many 
ways. A_ precisely designed job lo- 
cates all the fixtures by dimension, 
provides circuit and wire data, and 
gives a complete schedule of lighting 
panel loading. Less complete draw- 
ings can leave out the conduit runs, 
dimensions, etc., but all at the ex- 
pense of shifting the problem over to 
the contractor. Another economy 
measure is to draw such plans at 
smaller scales, thus reducing the 
number of drawings for a given area. 


19 


9M FeKI 


TURBINE § BOKER P PANEL MO. 2 


M60V STA SERV SWITCHGEAR ~ SECTION NO. 1-13 


AURILTARY CONTROL PANEL MA2 


SECTION V2 2 
fact ne See at De 


STA SERV. SNGR CONT BD 
SECINO) (a at iy ie tg 38 £8 Kia Bae 


SECTION Ma) / “eye Nae 


Are eye, 


va Ue 
Daas] 


cite 
art 


rool 
a 0 Ue soy 
if fehl ig Metl Doey St01 4 


FEED ears 
on i af kayter | PUMP 24 


Cees 


ensnGl Fe 


7. rf 
Bow Pied ps i an Tape A88 bes 1 


OIe£- WOT 


ii 2. car 
aay 


aaa 
7a 


Tom Tram Par Wa 34 797 Boer 
Teac Pump & DiaAuge ta/ve 


Air Pasboce Loni Sentech 


ip 
S 
Me 


og 
earas: 
raw 
vanes 
eae — 
tae — 
‘a as 
pause 
psi a 
= 
2505 4 me (57) 
—— 
tcin 


BEE | he Lateral Prong See Fametit Dery 668-407 


Contre) Cansate Na - Section Ae} 


OE 


eee ees TONE wm nrnc] S2CEWO-C | 


Race Srmnind RCM 


W/OD FEEDWATER SYSTEM - SH/ 


FIGURE 


FIGURE 4. Wiring diagrams show how every piece of equipment is connected. 


Certainly two drawings covering the 
same area cannot be drawn as cheaply 
as one, but the effort of trying to read 
a small-scale drawing in the field, 
once it has become dirty from con- 
stant use, can offset extra cost in 
drafting. 

Bills of material vary greatly from 
project to project. In some instances, 
they can be eliminated entirely and 
the prospective contractors will each 
bid on his own take-off. This is as it 
should be unless control of material 
is desired by the plant owner. A sys- 
tem has now been developed at J&M, 
and is working very well, to have 
bills of material automatically printed 
out on IBM equipment and at the 
same time provide accounting fea- 
tures for cost and quantity control. 
This system relieves the designers 
and draftsmen of running to find 
items of material since a master IBM 
card file has been developed which 
covers better than 95% of all elec- 
trical items required. With features 
such as this, the engineer is well 
equipped to provide the extra plus 
service in engineering which in the 
long run can result in considerable 
over-all saving to the project. 
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CABLE AND WrRE DaTA 


Ge THE SECOND GROUP of draw- 
ings have served their function 
in the field, the third group are ready 
for use as a natural step in construc- 
tion. The second group were self- 
sufficient if properly drawn, ie., they 
required no other drawings to com- 
plete their phase of the work, and so 
the design groups could concentrate 
on getting only those drawings to the 
field or out for bidding. Similarly the 
conduit and wire schedules need no 
other drawings for their use in the 
field. These drawings are actually 
tabulations of the wire and cables 
that are to be run in the raceways 
previously installed. They state ex- 
plicitly what cables or wires are to 
be run and their routing (See Fig. | 
3). Some projects do not require this 
type of drawing since this data can 
be put onto the conduit plans or 
even onto the one-line diagram (some- 
times drawn as a riser diagram), but 
on a project of major size, this alter- 
nate form is time consuming and will 
hold up conduit and tray plans while 
waiting for firm information. With 


typing machines designed for typing 
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on large, full-size drawings, these 
schedules can be neatly produced at 
a minimum cost. Some form of wir- 
ing data is essential and these sched- 
ules provide a straightforward solu- 
tion to the installation of the conduc- 
tors. 


WIRING 


ol Bese FINAL GROUP are the wiring 
diagrams (See Fig. 4). These 
show how every piece of electrical 
equipment on the job (exclusive of 
lighting) is connected and intercon- 
nected. Here again, these drawings 
stand by themselves and are all that 
are necessary to finishing up the 
electrical installation. These draw- 
ings may be omitted from the bid- 
ding set of drawings, thus allowing 
latitude for concentrating a smaller 
force on the group two and _ three 
drawings. There are, of course, al- 
ternatives to this form of drawing too. 
Some clients wish to have both con- 
ductor and wiring data complete for 
each cable on a separate letter-sizec 
sheet. This requires considerable papet 
shuffling on a large project (2,000 o 
more cables), but results in the sim: 
plification of work assignments in the 
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JACKBON & MORELAND, INC. 


USED BY ENGINEER FOR: 


Recording Basic Engineering 
Design Concepts 


REMARKS 


Reference During Design 
__Development 


Obtaining Client's Approval 
of Basic Design Concepts 


Determination of Detailed 
Wiring Data 


Material Procurement 
and Control 


Quantities of Conduit and _ 
Wire are on C&W Schedules 


Identification of Items 
__of Material on Drawings 


Bills of Material are IBM 
Printed on Separate Sheets — 


USED BY VENDORS OF 
MATERIAL & EQUIPMENT FOR: 


Leaming Specific 
_Equipment Desired 


Supplemental Data 
to Specifications 


USED BY CONTRACTOR FOR: 


Construction 


Material Procurement 


Contractor Makes His Own 
Mat'l, Take-Off on Some Jobs 


Reference & Check-Out 


USED BY CLIENT FOR: 


Approval of Design 
Records (Insurance, Taxes, 
Valuation, Later Additions) 


Maintenance 
‘ Trouble Shooting 


Operating Data 


FIGURE 5. Summation of worth and use of drawings. 


field, since inexperienced help can 
cope more readily with a single cir- 
cuit than with the large drawing 
showing a maze of wiring. Here it is 
a matter of experience and prefer- 
ence, but wiring diagrams must be 
provided unless the project is small 
and the connections simple. 

Such is the case for measuring the 
value of electrical drawings. A sum- 
mation of the worth and uses of 
these drawings is shown in Fig. 5. A 
project well designed and integrated 
will recognize the need for paper so- 
lutions to the problems of modern 
engineering and design. Leaving it 
to the field can be an easy spur-of- 
the-moment decision and may very 
well result in costly field alterations, 
and an installation that will be unat- 
tractive in appearance and awkward 
in operation and maintenance. 


The Author 


CHARLES W. SNow is a senior electri- 
cal engineer with Jackson & More- 
land, Inc., 600 Park Square Bldg., 
Boston 16, Mass., a firm of consulting 
engineers. Mr. Snow functions as as- 
sistant to the chief electrical engineer, 
oversees design group operations, and 
assists in general administration of 
the electrical division. 
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Reprints of the following articles of particular interest which have appeared in GRAPHIC SCIENCE are now available 


Payment must accompany order 


Military Engineering Documentation—Standards in the DoD Program by W. S. Hutchinson ....... 25¢ 
CO Military Engineering Documentation—Needed—Better Drawing Copies by W. S. Hutchinson ...... 25¢ 
ie Drattue stor tie Military by Rowan, Clie 70. -Toap iets Abe Ve nee ie ee rs 25¢ 
O Engineering Illustration Today by Roland C. I Satitel Te. oa tule Rina Bln Re Sd hese a ow oreo ceo a 
1 Spring Drafting Principles by A. L. Godshall & G. L. Kilmer bao eee cri en os 
iia Heeruitme aud. (raining Draftenien by LoEe Tepper...) eee ee ee en nee eens a 
BemOriticalsAnalysisro£ MIL-ID-70327 by OW. W. “Thomas. eee ee eter eens a 
C1 Map Drafting and Reproduction by TEM PPI CIEE 8 al cee eens): pon eee ye oe he oes 
Name 
; Address 
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Air Map Special Paper 


A new, fast-drying, exceptionally 
durable, dimensionally stable water- 
proof paper of high photographic 
quality is the manufacturers claim 
for Air Map Special. The new paper 
is made by Ansco, a division of Gen- 
eral Analine & Film Corp., Dept. 
GS, 229 Clinton St., Binghamton, 
N. Y. Used for aerial prints, price 
books, engineering alteration and 
other audio-visual and engineering 
applications, Air Map Special paper 
has a surface “tooth” that accepts 
pen and pencil or coloring with 
marking pencils, will not absorb 
chemicals or water because of lac- 
quer coatings on both sides of the 
paper. Processing speed is thus ac- 
celerated because washing time~ is 
reduced. Available in standard sheet 
and roll paper sizes. 


On display at booth 177, VCC. 


Filing Equipment 


The new Moducor File System of 
the Hamilton Mfg. Co., Dept. GS, 
Two Rivers, Wisc., is designed to 
provide exceptional flexibility in 
rolled filing equipment with varying 
tube dimensions to fit every size, 
type, or activity of stored materials. 
The system consists of four, six, and 
eight tube modules of a_ standard 
width to permit stacking any size 
modules for varying storage and ac- 
tivity requirements. Individual tubes 
are paper laminate, foil wrapped 
with steel ends for maximum strength, 
and moisture, smoke, and dust re- 
sistance. 


On display at booths 86 and 87, VCC. 


Ze 


New “Products 


Reader-Printer 


A new microfilm aid to the engi- 
neering reproduction field is the Pho- 
tostat 18-24 Reader-Printer, made by 
Photostat Corp., a subsidiary of Itek 
Corp., Dept. GS, 1001 Jefferson Rd., 
Rochester 3, N. Y., the new unit is 
designed to produce fast, economical 
prints from aperture cards or jacket- 
ized film. High contrast black and 
white copies are achieved through 
the photographic process at the touch 
of a button. Prints are automatically 
trimmed to any desired length from 
Sartore. 

Built-in operating conveniences in- 
clude simplified paper loading, dis- 
posable cartridge chemical handling, 
a magnification ratio which can be 
modified to meet special require- 
ments. 


On display at booth 165, VCC. 


Reproduction Typing Paper 


Typing paper especially treated for 
offset reproduction purposes has been 
developed and is being now mar- 
keted by Fototype Inc., Dept. GS, 
1414 Roscoe St., Chicago 18, Ill. A 
coating of fine white pigment is ap- 
plied to a bond typing paper to pro- 
duce in Copy-Prep a brilliant white 
surface of nonglare matte texture. 
Unlike enameled stock, this product 
has a matte finish and cannot throw 
a reflection into the camera; it also 
takes ruling pen work without feath- 
ering. 
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Spaced Lettering 


A method of insuring perfect spac- 


ing in the field of pressure-sensitive 
lettering is the newest development 
of Chart-Pak, Inc., Dept. GS, Leeds, 
Mass. Known as Spaced Lettering, 
the sets contain one size of letters, 
numbers, and punctuation marks. 
They are available in Round Gothic 
face in 96 pt., 48 pt., 24 pt., and 12 
pt. sizes. Each character is 
vidually die-cut from clear, pressure- 
sensitive acetate for easy application. 
Intended for use in titles, headings, 
charts, legends, diazochromes, draw- 
ings, and transparencies, the Spaced 
Lettering may be reproduced through 
diazo or photographic process. 


On display at booths 6 and 7, VCC. 


Correction Tape 


A blockout correction tape which 
obviates the necessity for typewriter 
erasers is now available from Joseph 
Dixon Crucible Co., Dept. GS, Jer- 
sey City 3, N. J. Called Taperaser, 
the product is designed to block out 
typing errors. It consists of a paper- 
like substance, rolled and packaged 
like cellophane tape, with its under- 


side coated with a white clay and_ 
talc mixture. To erase, the typist _ 
tears away a strip of the material, | 
places it on the paper at the place | 
where the error has occurred, re- | 


indi- | 


strikes the original error, and then | 


types the correction where it should 


have been in the first place. The | 


company claims this method makes 
it impossible to detect error or cor- 
rection. 


On display at booth 18, VCC. 
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Lead Refills 


Lead refills for use with lead 
holders and designed specifically for 
tracings on polyester-based film are 
now available as the companion 
product to the F.T.R. tracing pencil 
introduced on the market last year. 
Made by Joseph Dixon Crucible Co., 
Dept. GS, Jersey City 3, N. J., the 
F.T.R. leads are packaged in a trans- 
parent plastic tube, with a hang-up 
cap, are manufactured in six degrees 
of density, with the degree designa- 
tion clearly marked on each refill 
container. Free samples are available 
to those who write on their company 
letterheads to the address above, at- 
tention the Drafting Research Dept. 


On display at booth 13, VCC. 


Microfilm Jackets 


A new line of microfilm jackets is 
designed to accelerate referral to 
microfilmed documents or drawings. 
These jackets permit the convenient 
grouping of related images, the use 
of an easily inserted tab index, and 
the fast retrieval of an entire group 
of records when required. Available 
for 16 mm. and 35 mm. film, in a 
variety of sizes, the jackets are made 
by Photostat Corp., Dept. GS, 1001 
Jefferson Rd., Rochester 3, N. Y. 


On display at booth 164, VCE. 


‘For additional information regarding 
the new products described here, contact 
he manufacturer directly. Complete ad- 
dresses are included.) 
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New, improved Rotolite Expeediter conveniently makes sepia reproducibles 
and diazo films in addition to low cost whiteprints. 


Make whiteprints 
in minutes 


Here’s a new, fast, economy white- 
printer that fills a real need in small 
drafting rooms or large engineering 
departments. 


Workprints for architects, consulting 


engineers, surveyors, contractors. The 
Rotolite Expeediter can handle all 
copying needs for the two- or three- 
man drafting operation, is always 
ready to cope with rush jobs, even 
after hours. With Post Super Vapo 
Papers, print production can be 
doubled. 


Quick checkprints for larger manu- 


facturers. Even huge engineering 
divisions with their own reproduc- 
tion departments praise Expeediter’s 
practical, on-the-spot convenience 
for quick copies of preliminary 
sketches, checkprints, conference 
data, visual presentations. Hun- 
dreds of companies have placed 
Rotolites in their engineering and 
drafting rooms for ‘“‘self-service’’ 
whiteprints in a hurry. 


No preheating or other delays—Roto- 


lite makes prints immediately. There’s 
a choice of three models to take 18”, 
27" or 42” wide tracings of any 
length. Rotolite is easily hung on 
wall or placed flat on a table top, 
plugs into any standard convenience 
outlet. With new dial speed control, 
you can make cloth and film repro- 
ductions immediately, as well as 
paper prints. For fast developing, 
choose either economical ammonia 
tube or new, sealed Thermomatic 


unit, illustrated below. 
: aaa 


Recommended print materials. Use 
Post diazotype sensitized prod- 
ucts—Vapo paper, sepia vellum, 
cloth or film—for best results. Get 
full information on Expeediter and 
standard Rotolite whiteprinters 
from your Post dealer or write 
Frederick Post 
Co., 36560 N. 
Avondale Ave., 
Chicago 18, Il. 
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Upholstered Drafting Chair 


A new adjustable drafting chair 
upholstered in foam is now available 
in two models, according to height. 
According to the manufacturer, To- 
ledo Metal Furniture Co., Dept. GS, 
1350 Hastings St., Toledo 7, Ohio, 
the chairs provide scientific control 
of posture and thus lessen fatigue. 
Their design distributes the user’s 
weight without restricting circulation 
under the knees. A choice of five 
colors of metal is available, the up- 
holstery is green. 


Time Saving Print Process 


Fotorite Rapid Print Process pro- 
duces professional quality semi-dry 
contact and enlargement prints up 
to 11” x 14” within 5 to 15 seconds, 
a time saving of over 40 minutes 
compared with hand processing. The 
Fotorite Process consists of a com- 
pact table-top Fotorite processor, 
special new developing and stabiliz- 
ing chemicals, and new sensitized 
papers. It is marketed by Fotorite, 
Inc., Dept. GS, 6424 North Western 
Ave., Chicago, Il. 


24 


Thermal Copy Paper 


A new product on the market is Lab- 
elon Thermal Copy Paper, a product of 
Labelon Tape Co., a division of Lab- 
elon Corp., Dept. GS, 10 Chapin St., 
Canandaigua, N. Y. Designed for use 
with thermofax machines, the paper 
has excellent reproduction qualities 
and runs in the machine at the same 
range and speed as for regular copy 
paper, without requiring a filter or 
screen. A full weight sheet, it is easy 
to handle and file, will not become 
brittle or darken with age. 


Compass and Beam Attachment 


No. 3175, the Koh-I-Noor Rapido- 
graph-Compass, is a precision-engi- 
neered ringhead bow compass with a 
special quick-setting device, to be 
used with either the Rapidograph 
drawing point sections or with grap- 
ite leads. The beam attachment, No. 
3175-B, for making large circles 
assures uninterrupted completion of 
even the largest circle because of an 
ample ink supply in the reservoir. 
Both compass and attachment are 
products of Koh-I-Noor, Inc., Dept. 
GS, Bloomsbury, N. | 


On display at booth 26, VCC. 
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Space-Saving Table 


To solve the problem of space 
taken up by drafting tables, a new 
space-saving table has been devel- 
oped by Unitech Corp., Dept. GS., 
50 Colfax Ave., Clifton, N. J. Part of 
the Kuhlmann line and available in 
silver gray, the new table features a 
streamlined design and perfect count- 
erbalancing, enabling the draftsman 
to adjust it to any height or angle at 
the touch of a fingertip. 


Copier 909 


A new copier featuring a Ready- 
Pak developer cartridge which elimi- 
nates the mixing and pouring of 
chemicals is now on the market. 
Made by Photostat Corp., Dept. GS, 
1001 Jefferson Rd., Rochester 3, 
N. Y., the Office Copier 909 produces 
high contrast, black-on-white copies 
from any type of original up to 9” 
wide by any length. It copies all 
colors and reproductions are perma- 
nent, unaffected by heat, light, or 
humidity. Distribution will be through 
Photostat’s branches in the U.S. and 
Canada. 


On display at booth 164, VCC. 
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Dispenser Reinforcement 


A new aluminum reinforcement to 
naintain the effectiveness of the 
lrafting tape dispenser package until 
he last inch of tape is used. is now 
m the market. Made by Best Yet 
-roducts, Dept. GS, 10719 S. Rhodes, 
Shicago 28, Ill., the reinforcement 
maintains support for the inside di- 
umeter of the tape and prevents the 
errated edge of the dispenser from 
dyeing torn away from the dispenser. 
When a roll of tape has been used, 
he reinforcement can be removed 
ind attached to a new dispenser. 


Kidjel Ratio Caliper 

A new and simple tool for deter- 
mining pleasing proportion and spa- 
tial harmony has been dey eloped by 
Kidjel-Young & Associates, Inc., 1012 
Piikoi St., Suite 3, Honolulu 14, 
The tool is called Cali-Pro, 
is based on the Kidjel Ratio system, 
a concept of proportion explained 
and illustrated in a book called The 
2 Hours That Shook the Mathemati- 
cal World, written by Maurice Kidjel 
in collaboration with Kenneth W. K. 
Young. 


Hawaii. 


On display at booth 162, VCC. 


Technical Illustration 

A third edition of Higgins Ink Co.’s 
successful textbook, Technical Illus- 
tration, has been in considerable de- 
mand in colleges and like institutions. 
The heavily illustrated book was com- 
piled for by Anthony D. 
Pyeatt, publications engineer, Nike 
Systems Project Office, Douglas Air- 
craft Co., Inc., Missiles Engineering 
Dept. It is a completely modern ex- 
position of technical illustration with 
particular application to industrial 


Higgins 


manuals. 


On display at booth 140, VCC. 


Layout and Viewing Tables 


Newly designed layout and view- 
ing tables are available from Leedal, 
Inc., Dept. GS, 2929 S. Halsted St, 
Chicago 8, Ill. The tables allow two 
people to work comfortably at one 
time sitting or standing. Use of a 
special unbreakable _ light-diffusion 
material permits the tops to be made 
of clear glass which, if broken, can 
be replaced at any glass shop at a 
low cost. Feet and edges are adjust- 
able and the florescent tubes are easily 
adjustable. The tables come in six 
sizes, as well as a tilt-top model. 


an 
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Big Lagace onde 
SUIDDIH 


Get these three new drawing aids and 
watch your rendering and drafting time 
take a fast and easy count-down. - 
INDIA INK CARTRIDGE feeds the ae 
amount of ink to any instrument. 
INK-A-MATIC fills ruling ee fast—with 
| new “one-hand action”. _ 
_ TECHNICAL ILLUSTRATION — complet 
course in one book on this most timely sub 
ject. Only $5.00 each. 
Get tt them today at gem art or datting sup 
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RECORD... 


DOCUMENT COPIES — MICRO 
and MACRO PHOTOGRAPHY — 
PRODUCTS — 


In Seconds—Your 
Camera becomes 
a COPY CAMERA 
with a B & J&@ 
SOLAR STAND! 


Make copy nega- 

tives of microfilm, 

important docu- 

ments, extra copies. 

Wide choice of 

stands to fit your 

needs—and camera! Ree / é 
Write for the Photo-Copy : 
Story FREE 148 page Catalog s 


Burke & James, Inc. 
321 S. WABASH, CHICAGO 4, ILL. 


PROFESSIONAL 
LETTERING 
TECHNIQUE 


Write for literature 


The Stik-a-letter Co. Rt. 2-Box 1400, Escondido, Calif. 


NEWEST FILE FOLDERS 


For Tracings 


Heavy duty transparent plastic for in- 
stant referral, replacement and maxi- 
mum protection 


Five popular sizes 9 x 12 to 36 x 48 
From $1.00 to $7.00 


Best Yet Products 
10719 South Rhodes 
Chicago, Illinois 


No. 202 Circle & Radius Master 


. truly a necessity for every drafts- 
man, engineer, designer or student. Can 
be used either with pencil or ink. 


PRICE $2.00 
Write For FREE Catalog 


Roark Template Co. 
3803 East First 
Fort Worth 11, Texas 
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Step-And-Repeat Machine 


Misomex, a Swedish-manufactured 
precision step-and-repeat machine, is 
now being distributed by the Royal 
Zenith Corp., Dept. GS, 180 Varick 
St., New York 14, N. Y. Manufac- 
turers of microminiaturized compo- 
nents for electronic circuitry utilize 
automatic step-and-repeat photog- 
raphy to facilitate rapid, accurate 
production of these critical parts. 
The method is used to achieve mul- 
tiple identical images from a single 
piece of original artwork. Misomex 
machines with fully automatic push- 
button controls are available in copy- 
ing area sizes of 95” x 26” and 29” x 
43” and will accommodate original 
negatives up to 9” x 12” in size: 


On display at booth 225, VCC. 


Fiberglass Eraser 


Erasers made with tiny strands of 
fiberglass bonded together with a 
solution which allows a higher range 
of flexibility than would otherwise be 
possible are now available. Called 
FybRglass Eraser, this product is 
made by The Eraser Co., Inc., Dept. 
GS, 1068 S. Clinton St., Syracuse 4, 
N. Y. It has an anodized aluminum 
case with a heavy duty propel-repel 
FybRglass cartridge. 


Color Layouts 


Layouts can be made in color and 
sharp, clear prints made on any blue 
print machine with Planprint, a cus- 
tom-made layout service. Planprint 
is made to reproduce the customer’s 
buildings and facilities and delivered 
ready to use. Free samples are avail- 
able from the manufacturer, Plan- 
print Co., Dept. GS, Chalfont, Pa, 


Are you looking for competent drawing 
room personnel? Write Advertising Depart- 


ment, Graphic Science, Wilton, Conn., for 
full details on effective personnel advertising, 
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Office Copying Machine 


Called Duet, a two-in-one approach 


to copying needs, is the copier de- 
signed to handle every chore at a 
minimum cost. It is designed espe- 
cially for office systems work, works 
in team with Copyflex diazo process. 
The Duet is a product of Charles 
Bruning Co. (Canada) Ltd., Dept. 
MGS, 37 Advance Rd., Toronto 18, 
Ontario. Simple in design and easy to 
operate, the Duet contains a dual- 
purpose exposure unit convertible to 
either diazo or photocopy at the flick 
of a switch, and a complete diazo 
process unit with a top speed of 12’ 
a minute. The upper section contains 
a complete photocopy processing 
unit also geared to 12’ a minute. All 
three units are controlled by a single, 
graduated knob. 


On display at booth 1, VCC. 


New Art Fabric 


A new art material with three-di- 
mensional characteristics, for use with 
water colors and inks, is being intro- 
duced to buyers. Neither a paper nor 
a cloth, the fabric, No. 8400, is a 
combination of bonded textile fibers 
that provide controlled penetration of 
media. Texture encourages vertical 


absorption of painting media, giving | 


colors in depth rather than a blotter 


effect. It can also be used for etching, | 


silk screen, wood cuts, and linoleum 
block printing. The material comes in 
12-sheet pads, in two sizes: 15” x 
19” and 19” x 2314”. It is available 
in both medium and heavy weights. 
3M brand art fabric is a product of 
Minnesota Mining & Manufacturing 
Co., Dept. GS, 900 Bush Ave., St. 
Paul 6, Minn. 


On display at booth 116, VCC. 
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lectric Eraser 


After three years of testing, the 
fargo Co., Dept GS, 8900 Wood- 
md Ave., Cleveland 4, Ohio, has 
ut on the market an automatic 
lectric eraser called Erasomatic. De- 
igned to eliminate smudging and 
ne need for slip sheets and erasing 
masks, the new eraser works on 
encil, ink, typewriting, and printing. 
.ccurate control is produced by 
mooth, constant speed and power, 
nd by the one-hand operation of a 
encil-like handpiece. The motor 
farts when the handpiece is lifted 
‘om its cradle, and a night lock pre- 
ents its being started accidentally. 
. built-in sharpener-trimmer _ re- 
uires only a simple motion to pro- 
uce a sharp edge for extreme ac- 
uracy. The Erasomatic is claimed 
» be so gentle in action that there 
-no paper damage. 


rafting Table 


Torsion Auto-Shift is the name of 
1e new drafting table manufactured 
y Hamilton Mfg. Co., Dept. GS, 
wo Rivers, Wisc. The table is of a 
mmpletely new design based on the 
ympany’s Auto-Shift principle and 
fers the latest in productive effi- 
ency and contemporary styling, ac- 
yrding to the manufacturer. The 
rawing board tilt mechanism al- 
ws complete board counterbalance 
ough the use of a torsion bar. 
ince the board position is com- 
letely adjustable, the draftsman can 
ork in a comfortable position at all 
mes. Combined drawing and refer- 
ice facilities are in one unit to save 
yor space. 


On display at booth 86, VCC. 
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ENGINEERING DRAWING SERVICES : 


Drafting —Reproduction—Microfilming—Technical Illustration—Consulting 


INTRODUCING 
THE SERVICES OF 


THE 
ALL-STATE 
MEGA 


From 
Postage stamp 
to 
Billboard size 
at 
1/1000 of an 
Inch 
Accuracy 


THE WORLD'S LARGEST 
PRECISION CAMERA 


@ APPLICATION—Engineering Drawings, Mapping, Templates, Patterns, Murals, Advertis- 
ing Displays, Printed Circuit Masters, Lithographer’s and Engraver’s Negatives (all to your 


desired size and accuracy) 


@ MAXIMUM CAPACITY for single exposure negatives without splicing is 64 x 88 inches (the 


world’s largest) 


@ ALL-STATE’S QUALIFIED PERSONNEL is at your service to provide you with application 


consultation to suit your requirements 


e@ ALL-STATE’S UNIQUE FACILITIES offers your premium reproductions at moderate prices 
@ ALL-STATE GIVES YOU FAST DEPENDABLE SERVICE ANYWHERE IN THE USA 


ALL-STATE 


BLUEPRINT & SUPPLY CO. 


556 N. 4TH ST. 


COLUMBUS 8, OHIO CA 8-6775 


Photocopy Machine 


A new desk-top size electrostatic 
photocopy machine, called the 33, is 
claimed to produce -dry, print-perfect 
copies faster, and at a lower cost per 
copy, than machines currently on the 
market, according to the manufac- 
turer. Not yet in production and on 
the market, but expected early in 
1962, the machine is the product of 
Smith-Corona-Marchant Inc. Dept. 
GS, 410 Park Ave., New York 22, 
N. Y. The electrostatic process is an 
improved method of producing inex- 
pensive office copies, and utilizes a 
sensitized paper which is electrically 
charged, exposed, and _ developed. 
Copy paper is automatically fed from 
a storage rack inside the machine. 
Movement of the copy and the origi- 
nal is synchronized and on comple- 
tion of the process both are deposited 
in a convenient opening at the front. 
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JAY BERGEN & 
ASSOCIATES 


Consultants 


e COST REDUCTION 

e VALUE ANALYSIS 

e MANUFACTURING PROCESS 
ANALYSIS 

e ENGINEERING & MANUFAC- 
TURING STANDARDS 


e MILITARY STANDARDS 

e MICROFILMING & DATA 
RETRIEVAL 

e TECHNICAL INFORMATION 
SERVICES 

e DESIGN & DRAFTING 

e SIMPLIFIED DRAFTING 

e ENGINEERING PROCEDURES 


808 MAIN AVENUE 
WARWICK, RHODE ISLAND 


REgent 9-1507 
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THE VOICE OF EXPERIENCE SAYS— 


Castell 


The most valuable lesson an upcoming en- 
gineer, architect or draftsman learns is 
“Use the best tools!” This means CASTELL 
#9030 Black Gold graphite-saturated lead 
that stays black without flaking, feathering 
or “burning out.” Gives you crisp, opaque 
lines on all surfaces, including Cronar and 
Mylar base films. CASTELL #9030 never 
hesitates because of gritty spots. Remark- 
ably uniform in all degrees, 7B to 10H, 
each as precise as a machine tool. Erases 
without leaving ghosts. Plastic tube with 
gold cap. 


FITS ALL STANDARD HOLDERS. Pick up a tube from your supplier today. 
A.W.FABER-CASTELL Pencil Co., Inc., Newark 3, N. J. 


Now celebrating its 200th birthday 


28 GRAPHIC SCIENCE 


Custom-Made Layout Aids 
Adhesive-backed, transparent photo-reproductions of re-4 
petitive elements of drawings are now being custom made: | 
by PlanPrint Co., Dept. GS, Chalfont, Pa. Called Draft-4 
Eze, this new product offers the benefits of photo-4 
mechanical drafting with no additional equipment in the 
drafting room. It vastly reduces drafting man-hours andi 
elapsed time, and assures drafting uniformity wherever} 
repetitive drawing elements appear. Photo-copied fromm 
customers’ originals on stable polyester film backed with 
a special non-aging, pressure-sensitive adhesive, Draft-Ezes 
are reuseable indefinitely. The image is completely opaque. 
Portions of the image may be selectively deleted, and the: 
surface is receptive to pencil and ink. Draft-Eze sheet sizes 
is 10°; bye lo 
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Block, 921 S.W. Washington St. CApital 8-4107. 
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“FADE-OUT” PAPER 
T. . 

TECHNICAL PAPER 
FORMS ¢« CHARTS * GRAPHS 


“PRE-PRINT” PAPER 
T.M 


THERE IS NO SUBSTITUTE 
Clearprint is Watermarked For Your Protection 


_ 
ow 
St ee ee ee ee ee ee ee se 2 | 


in 


See for yourself why leading engineers and architects 
demand Clearprint Technical Papers. Ask for a sample, 
then make this convincing test: 


to 


1, INVITES THE PENCIL 
Try Clearprint’s perfect working surface with a 2H 
pencil, then with a ruling pen. Lines are sharp and 
clean—no feathery edges. 
. HIGHEST ERASING QUALITIES 
C) NO GHOSTING — Erase some of the lines. Redraw 


and erase several of them time and again. Crease the 
paper, too. Then hold it to the light, or make cleanest 
possible reproductions. 


3. NEVER CHANGES 


“4 
to prove it S best Sheets in use for 27 years prove Clearprint’s amazing 


stability. Its strength, transparency and printing 
make the qualities remain unchanged after extended exposure 
to age, atmosphere, heat and light. ITS COLOR DOES 
Clearprint test NOT CHANGE. 
If you are not using Clearprint now, please make this 
comparative test on the paper you are using. 


CLEARPRINT PAPER CO. GS-1560 
1482 - 67th St., Emeryville, Calif. 


[J Send me Clearprint Fade-Out samples, with prices, for the 


following uses: 


Name 


Firm 


Address 


City ‘ Zone State 


\ 


From the introduction of the — 
world’s first drafting lead holder 
_and drawing leads in 1895, 


my \ KOH-I-NOOR” Super Adapto *: 5616 X 


Koh-I-Noor has pioneered in providing 
draftsmen with meticulously made 4 


drawing instruments to achieve 
greater precision and convenience. 

_ Today, a wide choice of Koh-l-Noor _ 
Lead Holders Is available to 


meet every need and every taste. 


and DRAWING LEADS... 


No. 2200-1 — 
NEW EJECTOMATIC 
LEAD DISPENSER 


A flip of the thumb feeds 
lead from this compact plas- 
tic dispenser to the holder, 
cleanly without need to touch 
lead. Available in 17 degrees 
of graphite and 9 colors. 


No. 2200-M 
KOH-I-LAR 
PLASTIC LEADS 
Six degrees (6H, 4H, 2H, HB, B, 
3B) for use on DRAFTING FILM, 
in Ejectomatic Dispenser. 


No. 2200-D 
DUETTE 


Handy plastic slide-top 
box contains 2 sharp- 
ened and imprinted 
leads of a degree. Avail- 
able in all 17 degrees. 


No. 2200 
GRAPHITE 
DRAWING LEADS 


Six to a box, each lead 
pointed and stamped with 
degree. 6B through 9H. 


Write for Descriptive Literature 


KOH-I-NOOR.... 


Bloomsbury 16, New Jersey : 


No. 5611—All metal, balanced, 
lightweight, with knurled fin- 
ger grip. Patented “Adapto- 
Clutch” holds complete range 
of lead diameters. Replace- 
able clutch is non-turn, non- 
slip. ‘“Color-Coded” push but- 
ton identifies lead degrees. 


No. 5617—Non-slip, non-turn 
“Adapto-Clutch” takes all 
diameters in 17 degrees of 
lead. Push button control has 
built-in degree indicator. Per- 
fectly balanced, with knurled 
finger grip. 


No. 5616—Same as No. 5617 
above, but without built-in de- 
gree indicator. 


No. 5613—New, lightweight, 
low priced, quality holder, 
perfectly balanced, with non- 


slip, non-turn replaceable 
clutch. 


holder. 


A flip of the 
thumb... and 
“Ejectomatic” 
feeds lead to 


